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Arkansas

SMALL SCALE FUME DISPOSAL
Marjorie Chambers
Agricultural and Mechanical College, I.'ont icello

L. B. Roberts snd

For some years it has been the practice in the laboratory
at Monticello to dispose of fumes of a wide variety of types,
when it was impossible or inconvenient to use a regular fume
hood, by drawing the fumes off with a water- jet aspirator which
discharges them down the drain. There was no thought that
this use of the aspirator might be worthy of comment until an
article appeared in one of the journals (1) describing a rather
complicated device in which a steam jet was used to withdraw
fumes from micro-Kjeldahl digestions, etc.
The suggestion that the simple water- jet aspirator in universal use would serve the same purpose has been criticized on
the theoretical grounds that cold water does not dissolve S0 3
very readily, though it now appears that for some years that
device has been used with complete satisfaction for removal of
fumes from macro-Kjeldahl digestions, and there are on the market
specially designed glass connections for serving a battery of
several digestion flasks by one aspirator.
Because of that
criticism we have undertaken to study the effectiveness of the
aspirator in removing fumes from Kjeldahl digestions, and we have
at the same time made a comparative study of another device that
has been in use In our laboratory for preventing the escape of
fumes from Kjeldahl flasks during the digestion.
To determine just how effective the aspirator is in removing Kjeldahl fumes a number of digestions were carried out in
500-ml. flasks, using a time-honored method that produces
abundant fumes. The sample, 1 g. of cottonseed meal, was
mixed in the flask with 5 g. of anhydrous sodium sulfate and
0.5 g. of anhydrous cupric sulfate. Then 22 ml. of concentrated
sulfuric acid were added.
The mixture was heated, gently at
first but gradually more strongly, until a clear blue solution
aspirator
proved easily capable of removwas obtained. A glass
ing from two flasks all the fumes produced.
Although the water
aspirator
ran through an open trough for six
discharged from the
feet before reaching the sink, no odors were observed to escape
from it.
In order to put the method to a more severe test, the
digestion experiment was repeated with the 22 ml. of concentrated
sulfuric acid replaced by 20 ml. of fuming sulfuric acid. Under
conditions of such copious evolution of S0 3 the method showed its
limitations, for appreciable quantities of the fumes escaped from
the discharged water during its passage through the trough. If •
the aspirator is to be used satisfactorily in such a case the
discharge should be delivered through a tube directly to the
drain pipe.
It is not necessary to enumerate the various types of fumes
whose disposal through the aspirator has been found convenient.
One other example, though, may be of Interest.
On one occasion
it became necessary to concentrate by evaporation the fluids
from the intestines of an animal whose death was thought to have
been due to a poison.
The extremely disagreeable odors were
At the same
entirely removed by means of a brass aspirator.
aspirator
made possible evaporation under reduced
time, the
pressure to lessen the probability of charring the organic matter
Dy local over-heating.
For this, of course, a tight connection
to the evaporation flask was required. Air admitted through a
capillary provided stirring and prevented bumping.
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Mention should be made of the fact that the aspirator readily
draws off any liquids that may form by condensation of vapors in
the connections.
It Is worth noting, also, that a serviceable
aspirator for fume disposal can be assembled from a T-tube, a Jet,
and rubber connections.
It seemed desirable, while making the tests on aspirator
of Kjeldahl fumes, to make similar tests on another device that has been more used at Montlcello for that particular
purpose.
A 200 x 25-mm pyrex test tube will fit loosely into
the neck of a 500-ml. Pyrex Kjeldahl flask, the lip resting in
the mouth of the flask. If the test tube is three-fourths filled
with distilled water and the flask is supported at the usual
angle during the digestion, the fumes produced condense on the
test tube and are returned to the flask. Practically nothing
but steam escapes unless heating is so fast as to cause bumping.
The water eventually comes to a boil, however, and too rapid
heating may cause it to boil over. Better results are obtained
by using a 300-mm. test tube supported by a heavy copper wire so
that the bottom Is just within the lower part of the flask neck.
A 12-inch length of 10-gauge copper wire, whose ends are bent
around the test tube forming parallel rings held four inches
apart by the straight mld-sectlon, makes a suitable rack to hold
the 300-mm. test tube in the proper position. With this arrangement digestions can be carried out as safely and rapidly in the
open laboratory as they can without it In the hood.
disposal

The efficiency of this device was further tested by trying
it with a fuming sulfuric acid digestion while the same test was
being applied to the aspirator. The test tube condensor was
able to return to the flask most, but not quite all, of the
vapors produced. Enough fumes escaped to be disagreeable in an
un-ventilated laboratory. In a well ventilated laboratory,
however, this method of handling fumes from Kjeldahl digestions,
even with fuming sulfuric acid, can be used satisfactorily.
To sum up: we have shown certain fields of usefulness
and certain limitations of two devices for fume disposal that
recommend themselves by their simplicity and their Inexpensive-

ness.
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